Genetic factors precipitating type III hyperlipoproteinemia in hypolipidemic transgenic mice expressing human apolipoprotein E2.
Several factors are hypothesized to precipitate or exacerbate type III hyperlipoproteinemia (HLP) in humans. Among such factors are those that directly overload remnant lipoprotein production or disrupt removal pathways, including an increased ratio of apolipoprotein (apo) E2 to normal apoE, overproduction of apoB-containing lipoproteins, and decreased LDL receptor activity. Hypolipidemic apoE2-transgenic mice bred onto an apoE-null background had dramatically higher plasma total cholesterol (192 +/- 26 mg/dL for males, 203 +/- 40 mg/dL for females) and triglyceride (295 +/- 51 mg/dL for males, 277 +/- 58 mg/dL for females) levels than apoE2 mice with endogenous mouse apoE. Thus, eliminating normal apoE in the presence of apoE2 (thereby increasing the relative abundance of the defective ligand) can convert a hypolipidemic to a hyperlipidemic phenotype. Hypolipidemic apoE2 transgenic mice overexpressing human apoB had moderate remnant accumulation compared with apoE2-only or apoB-only transgenic mice, indicating that overproduction of apoB-containing lipoproteins in the presence of apoE2 can augment remnant production. Hypolipidemic apoE2 transgenic mice bred-onto an LDL receptor-null background had markedly higher plasma total cholesterol (288 +/- 51 mg/dL for males, 298 +/- 73 mg/dL for females) and triglyceride (356 +/- 72 mg/dL for males, 317 +/- 88 mg/dL for females) levels than apoE2-only mice, and remnant accumulation increased even in apoE2 mice with a heterozygous LDL receptor-knockout background (compared with apoE2-only mice), suggesting that reducing or eliminating a major receptor-mediated remnant-removal pathway in the presence of apoE2 can also precipitate a hyperlipidemic phenotype. In all cases where either lipoprotein remnant production or removal pathways were severely stressed, increased remnant accumulation was apparent. As judged by the chemical characteristics of the remnant lipoproteins, the lipoprotein phenotype was quite similar to that of human type III HLP, especially in the apoE2-expressing mice with no endogenous apoE or LDL receptors, and thus these mice represent improved models of the disorder.